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Gartner Hype Cycle of Emerging Technologies

. Reducing the Highs and Lows
e Define requirements
>  Early and periodic reviews
e * Develop Maturation Plans
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Purpose of the TRAs

» Assess the maturity of Critical Technology Elements to:

— Identify immature technologies and components (for tracking of maturity of
development)

— Identify technology development needs for immature technologies
— Determine readiness of proceeding/continuing with design and construction

— Develop a Maturation Plan for deployment

* Apply and refine TRL process for potential use by EM Design/Construct
Projects
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Methodology for Completion of TRAs

TRAs based upon method described 1n Department

of Defense, Technology Readiness Assessment
(TRA) Handbook, May 2005

Steps in TRA
1. Identification of Critical Technology Elements (CTEs)
2. Completion of TRL Assessment for each CTE

3. Completion of Technology Maturation Plan for
technologies with TRL less than 6

M Environmental Management

i -
a3 i)
Yol

safety <  performance %  cleanup X closure



ORP TRA Approach (1)

1. Ciritical Technology Element determination completed in 2 steps
*  Candidate CTE’s identified by Assessment Team (DOE/Independent
Contractor)

*  Final determination made using DoD criteria

2. Revision of TRL Level definitions for Radiochemical Processing

*  Comparison of NASA, DoD and DOE-EM scale prepared
3. TRLs determined using modified “Nolte” calculator (Level 1-6)

»  All criteria to be met to complete level

*  Software systems not evaluated
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ORP TRA Approach (2)

4.  Process involved due-diligence prior to, during, and following TRL
scoring

*  Treated criteria scoring as a “finding of fact”
*  Performing Contractor involving in initial scoring

«  Final scoring done following additional due diligence by Assessment
Team

5. TRA Report provided to Performer for factual accuracy review.

6.  Technology Maturation Plan prepared for CTEs < 6 in WTP Reviews;
TMP’s for Tank Farm TRA reviews not complete
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Development of Technology Maturation Plan

 CTE’s < 6 were subjected to risk
assessment to determine impact if not
matured

»  CTEs with significant consequence
required technology maturation plans

* CTE <4 required identification of
alternative technology

» Principles of Systems Engineering and
Value Engineering used in Development
of Maturation Plan

— Reassessment of Requirements

— Reassessment of Functions

E

Risk Evaluation

Functional Analysis
Requirements Analysis

Technology
Assessment

Does current
Technology Approach
result in High Risk?

Low Risk

High Risk
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Technology Maturation Sequence and WTP Critical Decisions

DOE'’s Project Management Process as Applied to WTP

CD-0 CD-1Approve CD-2 Approve CD-3 CD-4
Approve Initial Schedule Performance Approve Approve
Mission and Cost Range  Baseline  Start of Start of Hot

Need Construction Operations

1996 1998 2000 2002 2019

\ 4

Preconceptual

Design Conceptual Design |Preliminary Design Detailed Design

Final Design

Technology Maturation

echnology Demonstratio
TRL5/6




Alignment of DOE Critical Decision Milestones with TRLs

 WTP design concept 1s flexible and supports
technology insertion (new/modified technology) after
start of Construction

 Small number of CTESs rated less than TRL 6

e Cost of WTP delay would exceed cost risk of
maturation

— Maturity schedule will be managed within the current construction
schedule
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Observations on TRA Process

 DoD TRA provides structured, objective and clearly documented process
— Helps identify specific actions needed to reduce programmatic risk

— Complements DOE Design Oversight Process
 TRAs are a “finding of fact”.

— Specified criteria (e.g. “Nolte Calculator”) essential to ensure consistency in assessments

 TRL Levels usually higher when strong technology program is completed, e.g.
“make technology”.

— Choices to “buy technology” or “engineer technology” without testing have led to lower
TRLs.

* “Relevant Environment” and “Prototypic Testing” are critical concepts in TRA.

— Practical difficulties and limitations of large scale testing with actual wastes with
increased cost, complexity and risk may outweigh its value

— Project design must mature with technology to ensure that testing is relevant.
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ORP TRAs Performed

Three TRA’s Completed for WTP

« Technology Readiness Assessment for the Waste Treatment and Immobilization
Plant (WTP) Analytical Laboratory, Balance of Facilities and LAW Waste
Vitrification Facilities

 Technology Readiness Assessment for the Waste Treatment and Immobilization
Plant (WTP) HLW Waste Vitrification Facility,

 Technology Readiness Assessment for the Waste Treatment and Immobilization
Plant (WTP) Pretreatment Facility

Eight TRA’s In-process for Tank Farms

*  Bulk Vitrification
 Steam Reforming
 Cementation of LAW
 Tank-side Ion Exchange

* Fractional Crystallization
* Caustic Recycle

* Selective Dissolution
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ORP Technical Opportunities To Meet Project Risks

Identified Risks

e Supplemental LAW Treatment (also EM-20 Support) (also EM-20 Support)
* Waste Management Area Closure (Tank Farm Closure)

* Single Shell Tank Waste Retrieval (also EM-20 Support)

» Single Shell Tank Closure

* DST Space Availability for Mission

* Hydrogen Accumulation in Pipes and Ancillary Vessels

* Viability of Remote and Contact Handled TRU Path to WIPP
* Melter Failures

*  Yucca Mountain Availability

WTP Operational Readiness Review

* Worker Health and Safety

* Disposition of WTP Failed Melters

« Residual Tank Waste Determination (also EM-20 Support)

« WTP Waste Acceptance

ement
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ORP Technical Opportunities To Meet Project Risks

Potential New Risks

. 2, . - :I..1'
s L
=

Increased Sodium Loading in Tank Waste
WTP Feed Specification
WTP Technology Maturity

Technetium and Iodine Concentrations in Secondary
Wastes

Changes in schedule of Soils and Groundwater Cleanup
Non-WTP Pretreatment Processes

Availability of Specialty Materials for WTP Melters
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13

safety <  performance %  cleanup X closure




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [720.000 540.000]
>> setpagedevice


